The putative physical map of a Bacillus subtihs (natto) strain has been constructed to demonstrate the difference from the strain B. subtilis Marburg. B. subtihs (natto) strains are closely related to the Marburg 168frpC2 strain whose genome was sequenced. Their genome size and organization are also assumed to be similar. The putative Sfil and I-Ceul physical map of a natto strain BEST195 revealed that structure of most genome region is similar to that of 168 but some highly variable chromosome regions are also identified.
INTRODUCTION
One of traditional Japanese foods, natto, is a kind of fermented soybeans produced by a bacterium, Bacillus subtilis (natto). Its closely related strain B. subtilis Marburg is the best-characterized Gram-positive bacterium and its 4.2 megabase pairs genome was sequenced and has about 4,100 protein-coding genes (1). In contrast, no reliable physical map has been constructed for B. subtilis natto (2, 3). These natto strains showed roughly 98% similarity to that of the 168 strain and the only 2% difference may account for their biochemical divergence. Regardless of similarity between these strains, a number of different traits remained to be investigated, such as ability to competence development, presence of plasmids, and ability to ferment boiled soybeans (3). Particularly, we are interested in that even though the laboratory cultured B. subtilis strain possesses the genes involved in the synthesis of poly-y-glutamic acid (PGA), the major constituent of natto, significant capsular material was not formed (3). We think that construction of physical maps of several natto strains is a start for systematic analysis to unveil genome organization and gene regulations. Here we report the progress of physical map construction of several natto strains by using combined pulsed-field gel electrophoresis (2) and @I-linking clone-based southern hybridization.
MATERIALS AND METHODS

Bacterial strains B. subtilis 168 trpC2 from the Bacillus Genetic Stock
Center (Ohio, USA) and Escherichia coli JA221 were routinely used as a host for molecular cloning in this laboratory (2) . All B. subtilis (natto) strains were our laboratory stock (3). E. coli and B. subtilis were grown at 37 "C. Plasmids and cloning Type I1 restriction enzymes and T4 DNA ligase were obtained from Toyobo (Japan), except Not1 (TaKaRa, Japan) and I-CeuZI (Promega, USA). PCR-mediated amplification was carried out using TaKaRa EX TaqTM Hot Start Version. Selection by antibiotics for both E. coli and B. subtilis was done under the conditions reported (2) . Preparation of genome DNA in agarose plug B. subtilis genomic DNA in liquid or in an agarose plug was prepared as described (2) . Digestion by endonucleses was carried out according to the manufactures' protocol.
Southern hybridization
The Top0 constructs of Sfil linking clones, or PCR products which could not be cloned into Top0 vector (Invitrogen, USA), are used to prepare the digoxigenin-1 1 -dUTP labeled probes for southern hybridization (Dig-High Prime kit, Roche, Germany). The hybridization and detection follow the kit protocol. 
RESULTS AND DISCUSSION
To investigate the genome size and organization, I-CeuI and SfI were chosen. The former enzyme recognizes and cleaves a 22-base sequence that appears in the ribosomal RNA operons (4). Digestion by I-CeuI of five B. subtilis genomes is presented in Fig. 1 . This indicates that organization of these genome structures is similar with minor size difference. Based on this, more detailed structure was investigated by determination of the size and order of SfI fragments in the physical map. Most of the SfI fragments are readily identified and ordered by using the S'I-linking clones prepared from the 168 sequence. On the whole, these natto strains are very similar to the 168 strains in genome size and organization. No large-scale DNA rearrangement was observed, although small scale rearrangements cannot be ruled out at present.
Nevertheless, there exist several regions that are highly variable and may be caused by lateral gene transfer. More details of the genome structure including these highly variable regions, location and number of prophages, distribution of insertion sequences, and various plasmids will be presented and discussed. Specific comparison may also provide important insights into the genetic and biochemical diversity (5-7).
